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1 
Oto" invention retates fo electrOnic =circuits 
and,-more particùlarty,to-a :syem Of:h level 
molUltion. 
One -system conVentionally tiSed for ampli- 
rude .modulation of power-amplifiers :employs 
a :molilation tràr/former which .connects :the 
modulator ubes through a coupling capacïtOr 
across-a .reactor, vhidh :is in turn conneCted 
the-plates-f the :amplifierl-ttibês. CA 'single-anode 
 power: supply is  Cormected - fo the :mïdpoirit of 
the :modùlatio tranfomner-primar-y Vinding 
 and -tO-the low voltage:side, of ç the reactor. This 
 system -is objectionable because .-the modiilation 
'trandïormèr is likély fo :be :large - and :costly. 
Moreover, ifs lekge reactance'.and ditributed 
capacitance tend:to cause :frequen'cy; plase, and 
hrmonic distortiOn :at the b2gh :and -low.'. ënds 
--of-the a.idio:Irequency range. -Feedback used 
:fo-correct such distortion Usùally :cannOt :be 
'derived-from the secondary -side Of the modu- 
lation transformer, and so the beneficial.effeCts 
of such feedback are .limited. 
.Anther system Of .the :prior art :Çf which 
we re -aware Utilizes an-autotransformer which 
connects -the :modulator tubes :through --a coup- 
ling- capacitor across: a reactor 'which is- in :turn 
connected through-a resîstance and-a radïo-f-re- 
quency choke to -the-anode circuit :Of -a radio- 
frequency amplifier. The midpoint of the-auto- 
transformer is connected fo the low voltge side 
of .the .eactor-and-lso to a single D. C. anode 
rpoténtial .supply vhich is. comm0n'to .b0th the 
-modlator and the radiofrequency ..amplifier. 
:Such rU system is .incapable f 100% :modUlàtion 
unless .gtditiönal rdio:frequency--amplifictiel 
Stages are inserted. :This -látter-system :is-ex- 
èmplified by rpàtent -No. -»:22214 -t0 :H. D. 
Altreht. 
:If is-an 0bject -of-our. invention .fo :pr0vide a 
system of modulation which :avoids the ob- 
jectionable.eatures:rof prior art systems. 
Another objeCt of=our invention is fo provide 
a system of high level modulation wherein the 
advantages of-eedback can be utilized and 
10% modulation'can be obtatned. 
Another obect of our inverïtion ils :fo provide 
a high lever :modulation .capable of -100 % modu- 
lation which does not employ, a bulky and costly 
modulation transformer. 
In accordance-with-our inention, theanodes 
of the'modulator tubeswliich may be c0nnected 
in push-pull relation-are joined through a 
center-tapped reactance which is coupled by a 
capacitor fo the anode circuit of the radio-re- 
quency amplifier. We provide two independent 
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-D. ".C. :an'de i0Wer supplis, one 0f,which is 
:c0nneCted:through'a modUlation .reactor fo the 
radio-lrequency-mplifier .anode circuit, and the 
other:eef .Which:is c01mected fo ttie.midpoint o 
:5 /the center-tapped.reactànce .to supply D/C. 
-0de.p0tential 'fo tlïe mödulator. The magnitude 
Of tlze:pbtential .Of the m0dulàtor power supply 
is made-srCiently .greater thïn the potential 
of -the ràdioZfreluency amplifier power supply 
10 that 10-0% .modulation can be 0btàinéd. 
ther -0bjécts -and- adantages -of -out. inven- 
'tiOn will-appear-from the following .ï2esription 
when: rend in 'connedti0n with the. accompanying 
 dvawihg :in-which tlzesingle figure is a schématic 
15 ::diagram stoWing .-a preferred emb0dim-ent  of 
:oUrinv'ention. 
:The  sin$le -figUre :öf the .drawing Shows- out 
inver/tion :as- app.tied .-fo :the conventional radio 
'tansmïtter. The 'various stages of the trans- 
' 20mitter, -Which .are conventional and :do -not-con- 
:stitute:the:subjeet.matter of.our invention, are 
Shown :in ,the .drawing as blocks in a line dia- 
 grain. -he rádio:frequency - section comprises 
Stages .:vlïicl- are. coupled ;in the ollowing order: 
25 oscillator : ,:buffer :,-first multipliér  §, second 
milti-plier :, :first intermediate-power ampli- 
fier-: fS,. andsecond:intermediate power amplifier 
2. The second-intermeiiate power amplifier 
is eoupled to :the-p0ver amplifier, indicated 
:30 generalty-.at . The-power amplifier includes 
two-pairs of 'paratleled amplifier tubes 2§, 2 
and !2., 3 , .respectivély, connected in balanced 
puhpull relation. he grid and cathode cir- 
 cults 5f the power amPlifier -are conventional 
and are, -therefore, shown as a block . The 
power amplifier output is taken through a sym- 
métrical network --to the-antenna input ter- 
.minals . 
lïis netw0rk inCludes a-pair o radio re- 
40 cluenCy chokës :;9,   connected in -Series be- 
-wéen the :anodes o power amplifier tubes' , 
:29:nd:27,:31. Capacitor 43 is connected rom 
the junction of these radio frequency-chokes 
39, 4 fo ground at'7. Theanodes-4§ of power 
45 amplifier tUbes '25, :29 "are :connected;tlirough a 
fi'rSt ""CupacitOr ':49, a -tùnable "coupling network. 
:5, %it a secondcapacitor 5 fo -the nodes of 
PÇer:amPlïfiertbes:2:7, . Thecoupling net- 
work « 
5 comprmes :a "pair of variable càpacitors 
0 "5, 57 Connectedïn series across a center-tapped 
-Coupling Coil-'3S. The j.unCtion of the variable 
capacitors-55, 57 is-connectedtothe-cëntertap 
59 of the coupling coil 36 and fo ground af 6. 
The grids of power amplifier tubes 25, 29 are 
55 connected through a capacitor 38 and a radio 



2,600»243 

3 
frequency choke 4{} fo one termina1 42 of the 
tunable coupling network, and the grids of power 
amplifier tubes 27, 3! are connected through a 
capacitor 44 and a radio frequency clioke 46 
fo the other terminal 43 of the tunable coupling 
network 51. The antenna coupling coil 5{} is 
connected across the antenna input terminals 
SL and in inductive relation to the coupling 
coi1 35 of tlie tunabte network 51. A 10kv. 
power amplifier plate supply 63, shown as a 
block, is connected from its high potential side 
tlirougli a tirer clioke 65 and a modulation re- 
actor 67 to tlie junction of the radio frequency 
chokes 39, 4J. The junction of the filter choke 
55 and the modulation reactor 67 is connected 
througli a capacitor 69 to ground 71. 
Tlie audio section of the transmitter includes 
audio input73 and first, second, third, and fourth 
audio amplîfiers 75, 77, 79, SI coupled in that 
order. The fourth audio amplifier 8 ! is coupled 
to the modulator stage which is indicated gener- 
ally at 83. The modulator stage includes two 
pairs of paralleled andio amplifier tubes 65, 87, 
and 89, 9J, respectively connected in balanced 
push-pull relation. The conventional grid and 
cathode circuits of the modulator are shown as 
a b]ock 93. Tlie anode output terminals of the 
modulator 83 are connected through resistance 
89, {{}l, capacitance 1{}3, 105, resistance |0L 1{}9 
and capacitance I ! {, ! {3, respectively, to ground 
{l. Feedback is taken flore the junctions of 
the resistance |0L {{}9 and capacitance 3, 15, 
respectively, via conductors Il 8, { 9 fo the first 
audio amplifier 75. The output terminals 95, 97 
of the modulator tube anode I 7 are bridged by 
a center-tapped reactor Il 9. The high voltage 
terminal of a 12 kv. modulator power supply 121, 
shown as a block, is connected tlirough a filter 
choke 123 to the center tap 125 of the center- 
tapped reacor I { 9 and through a by-pass capaci- 
tor 128 to ground 129. The modulator 83 is 
coupled fo the power amplifier 23 by means of 
a couplng capacitor 127 which is connected from 
one output terminal ${} of the modulator fo a 
point common to the modulation reactor .67 and 
tlie second and third chokes 49, 5 I, which are con- 
nected in the power amplifier output circuit 5. 
The use of a center-tapped reactor instead of 
a moduIation transformer in the output circuit 
of the modulator makes.it possible fo fully utilize 
the beneficial effects of feedback. The. employ- 
ment of separate and independent D. C. power 
amplifier and modulator plate supplies makes it 
possible to conveniently and efficiently obtain 
1.00% modulation, with a minimum of radio fre- 
quency amplifier stages. 
We are aware that certain modifications of 
out invention, without departure from the scope 
thereof, will appear to those skilled in the art. 
We desire, therefore, that out invention be given 
an interpretation as broad as is. consistent witli 
tlie prior art and the spirit of the appended 
claires.. 
We claire as our invention:' 
1. A system of modulation including a modu- 
lator having a double-ended output, a center- 
tapped reactor connected in balancec relation to 
the output of said modulator, a conductor adapted 
to connect tlie center tap of said reactor fo a flrst 
anode, voltage supply, a radio-frequency ampli- 
fier, means for coupling said modulator fo said 
radio-frequency amplifier, and a modulation re- 
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actor connected from the radio-frequency am- 
plifier side of said coupling means fo a terminal 
whicli is adaptec for connection fo a second an- 
ode potential source. 
5 2. A pair of electic discharge devices each 
liaving an anode, a center-tapped reactor con- 
. nected in series witli said anodes, a conductor 
adaptd to connect tlie centertap of said reactor 
fo a firstsource of anode potential, a reactor, a 
10 coupling capacitor, a first terminal adapted for 
connection to a second anode potential sotu'ce, a 
conductor connecting said first terminaI to one 
sde of said çeactor, conductors connecting the 
other side of said reactor and one side of said 
15 coupling capacitor fo said second terminal, and 
a conductor connecting tlie otlier side of said 
coupling capacitor to a point common to said cen- 
ter-tapped reactor and one of said anodes. 
3. A system of higli level modulation includ- 
20 ing an audio-frequency amplifier having a dou- 
ble-endec output, said amplifiirs including elec- 
tric discharge devices each having an anode, a 
cathode, and a control element, a radio-frequency 
amplifier having a double-ended output, means 
25 for coupling the outputs of said amplifiers in 
single-ended relation, said means including a first 
reactor connected in balanced relation fo tlie 
output of said audio-frequency amplifier, a sec- 
ond reactor connected in tlie anode power supply 
30 circuit of sald radio-frequency amplifier, a capac- 
itor coupling said reactors, and a connection from 
the midpoint of said fa'st reactor in the anode 
power supply circuit of said audio-frequency am- 
plifier, tlie anode power supplies of said amplifiers 
5 being independent of each other. 
4. The invention according to claire 3, wherein 
the potential of the audio-frequency amplifier an- 
ode power supply is sufficiently higlier than the 
potential of tlie radio-frequency amplifier anode 
40 power supply that 100% modulation can be ob- 
tained. 
5. A pair of electric discharge devices having 
tlieir anodes oined througli a first reactor, a 
capacitor connected fo one of said anodes and 
45 through a second reactor fo a first sotu'ce of direct 
current anode potential, a second source of direct 
current anode potential connected to the raid- 
point of said first reactor, and capacitors con- 
nected to by-pass said potential sources fo 
50 ground. 
6. A pair of electric discharge devices having 
tlieir anodes joined through a first reactor, a ca- 
pacitor connected to one of said anodes and 
througli a second reactor fo a first soua-ce of direct 
5i current anode potential, a second source of direct 
ctu'rent anode potentiaI independent of and of 
greater magnitudi than said first potential source 
connected fo tlie midpoint of said first reactor, 
and capacitors connected to by-pass said poten- 
60 tial sources to ground. 
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